25 



(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(12) 



(ID EP 0 930 067 A2 

EUROPEAN PATENT APPLICATION 



(43) 


Date of publication: 
21.07.1999 Bulletin 1999/29 


(51) Intel A A61K 31/40, A61K 31/445 


(21) 


Application number: 98310351.6 






(22) 


Date of filing: 16.12.1998 






(84) 


Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


(72) 


Inventor: Doherty, Niall Stephen 
Stonington, Connecticut (US) 




NIC NL PT SE 

Designated Extension States: 
AL LT LV MK RO SI 


(74) 


Representative: McMunn, Watson Palmer et al 
Pfizer Limited 
Patents Department 


(30) 


Priority: 19.12.1997 US 68261 P 




Ramsgate Road 

Sandwich, Kent CT13 9NJ (GB) 


(71) 


Applicant: Pfizer Products Inc. 
Groton, Connecticut 06340 (US) 







(54) MMP inhibitors for the treatment of ocular angiogenesis 



(57) The present invenlion relates to the use of ma- 
trix metalloproteinase inhibitors, preferably those which 



display specificity for matrix metalloproteinases-2 or 9, 
in the treatment or prevention of ocular angiogenesis. 
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Description 

BACKGROUND OF THE INVENTION 

(00011 The present invention relates to the use ot matrix metalloproteinase inhibitors, preferabV those which dispjay 
EL> !SCS«^ or 9 in the treatment or prevention of ocular ang.ogenes.s, ,e macular de- 

wsmmmm 

wmmmm 

i.e. macular degeneration and diabetic retinopathy. 
fit IMMARY OF THE INVENTION 

mosl Thepresentinventionalsorelatestoamethodoltreatingorpreventingocularangiogenesisj^ 
KeJi^an; i diabetic retinopathy, in a mamma,, preferably a human, comprising admm.stenng to sa,d mamma. 
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quiring such treatment or prevention a matrix proteinase inhibriing effective amount o. a compound seiected 
from the group consisting ot: 

2-rS HA Jfluoro-phenoxy) -benzenesulfonylaminol-N-hydroxy-2-rnethyl-prop.onarn.de, 
t 4 4-fluoro-Dhenoxy)-benzenesultonyl]-2,N-dihydroxy-prop.onamide; 

zlmin^ 

N-hydroxy-2-(4-phenyl-piperidine-1-sulfonyl)-acetam.de. 

de^eraTS an'd diabetic retinopathy, and a pharmaceutically acceptable earner. 
DFTAILED DESCRIPTION OF THE INVENTION 
[0011] Ma,rixme,a,,opr«^ 

to methods well known to those ot ordinary sk.n ,n the art Sp ^ 96/33172 , published October 

activity and their methods ol i preparat, on ^^.^^^^^^je^n. filed June 07, 1995 
24, 1996, and WO 96/27583, pubhshed March 7 ™f'^^?™ , iled May 20 , 1996 ); PCT Application No. 
(Which corresponds to United States Patent ^^^^^S^utihed January 14, 1998; PCT 
PCT/IB95/00427, filed June 6, 1995, European patent Appl jnNoOB J^^JJ pcT ^ Application 

by the following in vitro assay tests. 



Biological Assay 
45 Inhibition of Human Collaq ftnase (MMP-P 



Scheme: n ^ 

10 mM -4 120 uM -> 12 -> 1 .2 -> 0.12 uM 



55 



10 mM - 120 mm ZZ^Zl then added in triplicate to appropriate wells of a 96 well mi- 

[0016] Twenty-live microliters of each concentrat or, is lnen Addition of enzvme and substrate. Positive 

Lfluor plate. The final concentration o, inhi^or w , be ^^ f^^Zrs) are set in we.ls D7-D1 2. 
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aM tan dU* » 20 mM m assay Me,. The assay * initial by ma addito ot 50 m l pa, wall o. ,h. 

ESS S«^gS2S£5=S5 

0.03 mM and 0.003 mM. 
inhibition of Gelatinase (MMP-2) 

[0022] inhibit™ o, gelatinase activity is assayed using the D np.Pro.Cha-G.y-Cys^e ) .Hi S -A.a-Lys(NMA)-NH 2 sub- 
strate (10 mM) under the same conditions as inhibition ot human collagenase (MMP-1) 

' nuSLe readings (360 nm exertion, 460 emission) are taken at time zero and then at 20 minutes 

25f !c Predetermined as per inhibition of human collagenase (MMP-1 )• If ICso's are reported I tc > be less than 
EmI^ the iSrs are assayed at fina. concentrations o, 0.3 * 0.03 mM, 0.003 mM and 0.003 mM. 

inhihition of Strome iyftin Activity (MMP-3) 

r^^rzi^^i^,:^— P,odb« « - a, „ ana - 

a Molecular Devices U Vmax plate reader. 

[0031] IC S0 values were determined in the same manner as for collagenase. 
inhihition of Human 92 kD Gelatin ase (MMP-9) 

100321 Inhibition of gelatinase (MMP-9) activity is assayed using the Mca-Pro-Leu-Gl y -Leu-Dpa-Ala-Arg-NH 2 sub- 
E) Nad. 5 raMCaCb,. 20 „M ZnCfe 002% BBIJ-35 (vol./vol-W b*S IM sca„n.. 
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control. 

inhibition of MMP-1 3 

" ST *CS SX" TSL. .re ™d. * In «.,h„ «a .hen 0M* ,n - « = 
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than 50nm. 

Inhibition of TNF Production 
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^tuSZoiear ce.ls were isolated from anticoagulated human blood using a ^^SSS 
^technique. (2) The mononuCear ce,.s .ere washed three ^"J^^J^S 
with divalent cations and resuspended to a dens.ty of 2 x 10 /ml h •^^S"^ 7 , 0 24 o /o of the total ce „ s 
determined using the Abbott Cell Dyn 3500 analyzer indicated that monocytes ranged trom 

r Xdtecel. suspension was aliguoted into ,«at bottom 96 we., plates ^^^.^^ 

approximately 250 x g) and the supematants removed and assayed lor TNFa us.ng the R&D ELISA KiW. 
Inhibition of Anqiogenesis 

[0048] The activity of MMP inhibitors, preferably MMP-2 or MMP-9 inhibitors, for H*^^^^ £ 
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itallv After one week the eyes are removed and the degree of inhibition of angiogenesis is determined Qualitatively. 
Z^Zc"soiJ^ 1 0nm reduced angiogenesis. Table 1 demonstrates thai MMP mhibrtors are useful , 
treating angiogenesis. 
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Table 1 






Compound 


Corneal Neovascularization (#Positive 
Response/#Response) 


/o nesporibe 




Hydron + PBS 


0/3 


0 


10 


basic fibroblast growth factor 


3/3 


100 




VEGF 


4/4 


100 


15 


3-[[4-(4-Fluoro-phenoxy)-benzenesulfonyl]- 
(l-hydroxycarbamoyl-cyclopentyl)-amino]- 

propionic acid 








10ng + VEGF 


1/4 


25 




25ng + VEGF 


1/6 


17 




50ng + VEGF 


0/5 


0 


20 


100ng + VEGF ^ 


0/5 


0 




2-[4-(4-Fluoro-phenoxy)- 
benzenesurfonylamino]-N-hydroxy-2-methyl- 

nroninnamids 






25 


mno + VEGF 


1/5 


20 




25ng + VEGF 


1/6 


17 




50ng + VEGF 


0/5 


0 


30 


100ng + VEGF 


0/5 


0 




3-(4-Phenoxy-benzenesul1onyl)-7-oxa-bicyclo 
\2 2 1]heptane-2-carboxylic acid hydroxyamide 








10ng + VEGF 


4/4 


25 


35 


25ng + VEGF 


3/5 


60 




50ng + VEGF 


2/5 


40 




100ng + VEGF 


1/5 
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[0049] The compositions of the present invention may be formulated in a conventional rnannerus.ng ™ « »*» 
Dharmaceutically acceptable carriers. Thus, the active compounds of the invention may be formulated to o ml, intraor 
^ccTSLsal parenteral (e^, intravenous, intramuscular or subcutaneous) or rectal admm.strat.on or ,n a 

form suitable for administration by inhalation or insufflation. 

M501 The active compounds can be administered in a wide variety of different dosage forms, ,n genera the ther- 
effective compounds of this invention are present in such dosage forms at concentrate levels ranging 

Sm ca« dicalcium phosphate and glycine may be employed along with various disintegrants such as s.a ch 
e S corn, potato or tapioca starch), alginic acid and certain complex silicates, together *J 9™*^ 
bindeTlike polyvinylpyrrolidone, sucrose, gelation and acacia. Additionally, lubricating agents such as magnes.um 
s earate idium auM sulfate and talc are often very useful for tabletting purposes. Solid compositions o a simHa 
ype Say So b e employed as fillers in gelatin capsules; preferred materials in this connection also include , actose or 
m!ksZr as well as high molecular weight polyethylene gfycols. When aqueous suspensions and/or elixirs are des.red 
to aTon the active ingredient may be combined with various sweetening or flavoring agents, coloring 

matter or dy^s an I ! so desired, emulsifying and/or suspending agents as well, together with such di uen s as water, 
ethano. propylene glycol, glycerin and various like combinations thereof. In the case of animals they are advanta- 
geousVy contained in an animal feed or drinking water in a concentration of 5-5000 ppm. preferably 25 to 500 ppm. 
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[00 S 2] Forintraor bte .a^ 
of a therapeutic compound of the present - ent ' 0 ^ 
mi cron)may be employed, ^aqueous solutions should b^^ 
5and8, if necessary and the liquid di.uentfirstre^^ 

0.2 to 10 mg/kg/day given in a single dose or up to 3 d '^^. s(jbcutaneous and intravenous use) a sterile 
[0053] For parenteral administration (mtramuscu ar. -ntrapentonea • j ^J^^ J nd ol tne preS ent 

Injectable solution of the active ingredient ,s usually P"^*^^ L ernployed The aqueous solutions 
invention in either sesame or peanut oil or .n aqueous propy J™***T* J nectary and the hquid diluent first 
should be suttably adjusted and buttered, l*^^^^^^,^^ The oJy solutions are 
rendered isotonic. These aqueous solut,ons are suitable for ,nt preparation of all these solutions 
suitable for intraarticular, intramuscular Known to those skilled in 

under sterile conditions is readily accomphshed ^T^^^Stf or subcutaneously at dosage levels 

In the form of a solution or suspension from a p "JPW™ TZ^zer Xthe u 8 ° e of a suitable propellant e^, 
the case of a pressurized aerosol the dosage un ^ 

mix of a compound o, the invention and a suitable powder base such as lactose or starch. 
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Claims 



" a. us. «cco* 9 loClaun 1 — * .he mat* ™«».o,ien,s. inh«» is a — p— 
or matrix metalloproteinase-3 inhibitor. 

3. Use according to Claim 2 wherein the matrbc metalloproteinase inhibrtor is a matrix meta..oproteinase-2 selective 
40 or matrix metalloproteinase-9 selective inhibitor. 

4. Use according to any o, the preceeding claims wherein the matrix metalloproteinase inhibitor is selected from the 
group consisting essentially of: 

3-[[4-(4-fluor 0i ^^ 

S^^-fluoro-phenoxyJ-benzenesulfonylaminol-N-hydroxy^-methyl-propionamide; 
3- 4- 4-fluoro-phenoxy)-benzenesulfonyl]-2,N-dihydroxy-propionamide; 

N-hydroxy-2-(4-phenyl-piperidine-1-sulfonyl)-acetamide. 



45 



50 



55 



7 



EP 0 930 067 A2 



A oharmaceutical composition for treating or preventing ocular angiogenesis in a mammal, comprising a matrix 
SZ^SeZLr according to any of the preceeding Cairns and a pharmaceutical* acceptab.e earner. 
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